Over the recent years, the German motor insurance business has faced significant changes, including a growing importance of direct insurance offerings. Motor insurance products are offered by a wide range of insurers, with companies differing in terms of legal status, size, product portfolio, distribution strategy and operational efficiency. Furthermore, one distinguishes between two main products, namely motor third party liability (MTPL) and motor own damage (OD). In our research, we analyze to what extend the characteristics of the companies can explain the premiums, the total claims costs and the operating expenses per contract in MTPL and OD. For our analysis, we use panel data of insurance companies, offering motor insurance products in Germany, for the years 2002 to 2014. The panel data provides almost full market coverage. In our study, we apply different statistical tests and multi-linear regression models. We show that mutuals relate to lower premiums, lower total claims costs as well as lower operating expenses per contract when compared to listed companies. In addition, direct insurance companies go along with lower premiums and lower operating expenses per contract compared to traditional companies selling via agents or brokers. Furthermore, we find major differences related to the range of the product portfolio, the size of the motor business, the dominance of the motor business within the nonlife business and the calendar year. Our results are relevant to academics and practitioners alike and help to better understand the German motor insurance business.
Introduction
In recent years, the German motor insurance market has become the largest market in Europe. Between 2010 and 2014, it ranked before France, Italy and the UK in terms of premiums (Insurance Europe, 2014 . The German market had been the largest market from 2002 to 2005 but then came second behind Italy for four consecutive years (Insurance Europe, 2010) . In the period from 2002 to 2014 the total number of motor vehicles in Germany increased from 47 to 53 million (GDV, 2012 (GDV, , 2014b , showing the increasing need for motor insurance. In comparison to the other sizable European markets the concentration of the top 5 and top 10 groups of companies has been relatively low in Germany. Over the last years, it remained constantly below 50% (top 5) respectively 70% (top 10) with an average ratio of 47% (top 5) respectively 68% (top 10). The highest concentration can be found in Italy with an average ratio of 70% (top 5) respectively 89% (top 10), followed by France with 64% respectively 89% and the UK with 52% and 75%, whereby the average ratios include the years 2008 to 2013 (Insurance Europe, 2015) .
Our paper aims to contribute to an improved understanding of the profitability and growth of the German motor insurance business. For this, we examine the relationship between the main characteristics of the insurance companies and three key performance indicators in the industry, namely the premiums, the total claims costs and the operating expenses per contract.
The existing literature on the German motor insurance business is interested in a variety of topics. One of the most-covered topics is insurance pricing. Hartmann et al. (2014) analyze tariffication strategies in Germany, Austria and Switzerland using a survey amongst insurance representatives in 2013. Their study focuses on the different components of pricing management in insurance firms. The study was conducted for the first time in 2006 (Erdönmez et al., 2007) . Since then the insurance companies made significant progress regarding a systematic pricing process and the accessibility and usage of historical claims data. Laas et al. (2016) take the analysis of Hartmann et al. (2014) one step further. Based on the same dataset the authors extend the analysis beyond descriptive statistics and use several multivariate statistical methods to evaluate the survey results. They derive practical implications for insurance companies regarding actuarial pricing, non-traditional pricing components, the combination of pricing components and the pricing process itself. Schmeiser et al. (2014) provide an overview of the relevance of price differentiation criteria in five European countries for several products including motor insurance. They include the perspectives of the different stakeholders: insurers, regulators, ethicists and customers. The customers view results from an international customer survey, which examines the customers' acceptance of differentiation criteria, whereby the focus is on the gender criterion. Finally, the authors discuss possible implications of the ban of gender-specific premium differentiation in the European Union.
One of the core areas of the pricing and marketing research is the price sensitivity of motor insurance clients. Yeo et al. (2001) aim at predicting retention rates after premium changes in motor insurance. Guelman and Guillén (2014) focus on the calculation of price-elasticity functions on an individual policyholder level. They develop an approach which uses a causal inference framework. Their approach allows to calculate individual price-elasticity functions based on characteristics of the customer and thus allows to maximize the overall profitability of the portfolio.
Over the last few years, following the technological developments, the topic of telematics has been introduced into the discussion of motor insurance pricing. Weidner and Weidner (2014) use telemetry data for pricing. The authors reduce the asymmetry of information between customer and insurer by using data on speed, acceleration and used road types for the tariff calculation. Surminski (2014) discusses the viability of motor insurance tariffs based on telematics in Germany. The author emphasizes two questions, focusing on the customer and on the insurance company. What must be offered to the customer in terms of financial benefits so that he agrees to take part in telematics based pricing? What amount of money has to be saved (in terms of reduced claims payments) to exceed the additional costs for the telematics based pricing for the insurance company? Paefgen et al. (2013) also analyze the potential of telematics based pricing and derive conditions for a successful business model. The paper gives concrete recommendations for a successful introduction of telematics with one of the main points being to offer additional telematics based services like stolen vehicle tracking or remote assis-tance. Kremslehner and Muermann (2016) test if driving information usually not observed by insurance companies, like the number of car rides or the speed, influences the chosen insurance coverage and the level of risk. They use a telematic dataset and match it to the corresponding data on insurance coverage and claims information from the insurance company, whereby the insurance company had no access to the telematics data. According to the authors usually unobserved factors like speeding, the number of car rides and the driven distances at night and on weekends are relevant for the chosen insurance coverage and the risk level. The impact of new technologies can also be seen in the growing importance of direct insurance. Swiss Re Sigma (2014) highlights the effects direct insurance can have on customers buying and information behavior. The authors discuss the empowerment of the customer and possible implications on classic intermediaries. Hocking et al. (2014) point out the importance of adapting to technological changes all along the insurance value chain, including distribution. Based on a global customer survey the authors examine the trend towards less face-to-face distribution and name the aspects that are important to customers when using online offerings, for example easy to use websites and simple explanations about products. Eling and Luhnen (2008) analyze if the periods 1996 to 1999 and 2005 to 2006 can be considered as periods of "price wars" in the German motor insurance market. The authors use a three-step approach: they compare the development of the motor insurance market to the developments of other non-life business lines, examine if the common definitions of price wars can be applied to the German motor market and compare the insurance market to noninsurance reference cases. The authors conclude that the periods can only be referred to as times of intense competition and not as price wars.
Much of the research focuses on the customers of motor insurance products and their characteristics. We contribute to the current state of research by focusing on the insurance companies and their characteristics. We use data from insurance companies, offering motor insurance in Germany, for the years 2002 to 2014 to allow for an analysis over more than 10 years. This is important because one of the major changes in the German motor insurance market, the rise of direct insurance, started with the beginning of the new millennium (see Table 3 in Section 2). We aim to find out, to what extend the characteristics of the motor insurance companies can explain the premiums, the total claims costs and the operating expenses per contract in motor insurance. Our main findings are that companies with the legal status of a mutual relate to lower premiums, to lower total claims costs as well as to lower operating expenses per contract when compared to listed companies. In addition, direct insurance companies go along with lower premiums and lower operating expenses per contract compared to traditional companies selling via agents or brokers. It is surprising that they also relate to lower claims per contract in own damage (OD), since direct companies are mainly used by younger people usually associated with higher claims risks in the motor business. We derive possible explanations in Section 4. Additionally, we present further results related to the range of the product portfolio, the size of the motor business, the dominance of the motor business within the non-life business and the calendar year.
The remainder of this paper is organized as follows: Section 2 further introduces the research topic by providing an overview of the German motor insurance market and its developments, including a paragraph dedicated to the rise of direct insurance companies. Section 3 consists of two parts: Section 3.1 presents our hypotheses and introduces the model framework and Section 3.2 describes the regression models. In Section 4 we present and discuss our results for MTPL (Section 4.1) and own damage (Section 4.2). Our main findings and possible areas of future research are summarized in Section 5. The Appendix reports further regression analysis results and provides a list of companies included in our analysis.
The German motor insurance market from 200to 2014
In this section, we describe the developments of the German motor insurance market. We consider its premium development, contract development, development of total claims costs, development of operating expenses, the competitive landscape, the usage of distribution channels and the technological trends. All values are gross (before reinsurance). Note that the total claims costs consist of the claims payments, the change in the gross provision for outstanding claims and the associated claims settlement costs, as stated in § 41(1)-(2) RechVersV (German Federal Ministry of Justice, 2015b). The operating expenses include all costs for setting up a contract, see § 43(2) RechVersV and managing the contract, see § 43(3) RechVersV (German Federal Ministry of Justice, 2015b). The premiums are defined as gross earned premiums.
In our analysis, we focus on insurance companies mainly doing business in the private motor insurance sector. That is, we exclude pure commercial insurance companies. Available data is based on information from the annual reports of insurance companies for the years 2002 to 2014 as provided by the Hoppenstedt insurance database. It is enriched with further information on the legal or the direct insurer status. A complete list of the companies used in our analysis is included in Table 11 of the Appendix.
Market development An overview of the key figures is given in Table 1. The table is divided into three parts, a part on the total motor insurance business, followed by a part on the MTPL business and a part on the OD business. A separate analysis of the two products is important, since their characteristics differ widely with MTPL being compulsory and OD being voluntary (German Federal Ministry of Justice, 2015a), and both having developed differently over time.
The first section named motor total provides an overview from 2002 to 2014 on the number of insurance companies included in our analysis. All companies in our data offer MTPL and OD. Changes in their number can have different reasons. A decrease can result from a takeover of the motor insurance business by another company, for example the takeover of Ontos Versicherung by Direct Line Versicherung AG in 2008. It can also result from the integration of the business into another subsidiary of the mother company, for example the integration of the motor business of Deutsche Internet Versicherung into Europa Versicherung AG in 2014. An increase can result from new motor insurance offerings. Either the launch of a business from a German insurance company, for example the launch of Hannoversche Direkt AG by VHV in 2007, or the market entry of a foreign insurance company into the German market, for example the launch of Admiral Direkt by the British Admiral Group plc.. 1 Our data shows a decrease in the number of active companies from 86 in 2002 to 76 in 2014. This consolidation can also be observed from the increasing average premium volume per company, which rose from 221e mn in 2002 to 293e mn in 2014. The market shares of the different legal forms of insurance companies remain constant over time with listed companies earning on average 74% of the premiums, leaving 14% for mutuals and 12% for public companies.
The next two sections MTPL and OD show that the contract volume is larger in the MTPL business than in the OD business. This can be explained with MTPL being a compulsory insurance and OD being voluntary. It is notable that the total claims volume in absolute terms as well as per contract fluctuates stronger in OD, leading also to stronger fluctuating loss ratios. Direct insurance In our paper a company is defined as direct insurance company if the corporate sales strategy is to distribute insurance products mainly via the internet, the phone, the fax, letters or emails. Table 2 shows selected indicators for pure direct insurance companies. For them, the percentage increase in premium and contract volume from 2002 to 2014 is higher for both products. The third indicator, average premiums per contract, is lower for direct companies from the year 2006 onwards in MTPL and for all analyzed years in OD. Table 3 shows the development of direct companies in Germany from 1977 to 2014. The development of the market began in 1977, when the company DA Deutsche Allgemeine Versicherung AG started its business with offerings via letter and telephone. Cosmos Versicherung AG was the second direct insurance company on the German market and started its business in 1982. After years of moderate growth in the nineties, the development of direct insurance was mainly pushed by the increase of the internet usage. Already existing direct insurance companies like Cosmos Versicherung AG started offering their products also via the internet and new pure direct subsidiaries were launched or acquired by established companies. 1998. Figure 3 illustrates the market share of direct insurance subsidiaries in motor insurance. 2 From 2002 to 2014, the share more than doubled. The development of direct insurance was also supported by the rise of aggregator platforms. Customers access these platforms to compare quotes from multiple insurance companies online (Swiss Re Sigma, 2014) . The main actors in the German aggregator market for insurance products are shown in Table 4 .
Based on a study amongst German insurance companies, representing about 80% of market premiums in Germany, Towers Watson (2014) estimates a 15%-share of aggregator motor insurance sales in 2013. Regarding the future development, 87% of the participants anticipate a growing relevance of aggregator platforms for insurance sales in the future. In 2016, the two main German aggregator web pages are Verivox and Check24. They are registered as insurance brokers receiving commissions from insurance companies when a product is sold. 21, 22 The attempt of HUK-Coburg, HDI and WGV to operate their own platform named Transparo failed. The history of the recent trend of aggregators is still short and data are scarce (e.g., premiums and commissions are not disclosed neither by aggregators nor by insurers). In our dataset (see below), insurance bought through aggregator platforms appears in the accounts of the underlying insurance companies and does not allow for a separate quantitative analysis. 3 Model framework and dataset
Development of hypotheses
In the following, we develop hypotheses on the effect that selected variables have on the premiums per contract P R p i,t , the total claims costs per contract CL p i,t and the operating expenses per contract EX p i,t . In the regression model notations, i stands for the company, t the calendar year and p for the product line (MTPL, OD). We first introduce these quantities in detail.
Insurance premiums per contract We introduce the first dependent variable P R p i,t for both products MTPL and OD as gross earned premiums per contract. The variable can also be described as the insurance premiums per contract, paid by the customer, excluding insurance tax. The price of insurance is the research topic of a variety of papers. For example, Eling and Luhnen (2008) analyze price competition in the German motor market, Guelman and Guillén (2014) (Ajne, 1975) or total insured losses (Thomas, 2008) . In our analysis, we stick to the total claims costs per contract. Table 4 : Development of the aggregator platforms for insurance products in Germany.
Operating expenses per contract The gross operating expenses per contract for both products MTPL and OD are our third dependent variable EX p i,t . We define the operating costs as stated in § 43(5) RechVersV. They include all costs for setting up a contract, see § 43(2) RechVersV and managing the contract, see § 43(3) RechVersV (German Federal Ministry of Justice, 2015b).
We now introduce several variables describing the characteristics of insurance companies. For each one we hypothesize on the impact on the dependent variables. We state eight different hypotheses. A summary of the three dependent and the eight explaining variables used in our framework is provided in Table 5 at the end of this section.
Direct insurance
We have discussed the rise of direct companies and their influence on the German market in Section 2. In our study, we include the status of a company as direct insurance company with the binary variable DI i,t (value 1). Direct companies are defined as follows: they sell exclusively via a direct channel and not via agents and brokers. In the literature, direct companies are discussed, e.g., by Hartmann et al. (2014) . The paper states that policies acquired via online channels, often relate to short policy durations and do often not lead to additional contracts with the client. The broader topic of digitization is widely discussed in the insurance industry, see for example McKinsey & Company (2014) , Bain & Company (2013) , Hocking et al. (2014) and Allianz (2016) . Based on their higher internet affinity, users of direct insurance companies are mainly younger people (Swiss Re Sigma, 2012 . This has an influence on the claim and premium levels. Using the classification of the German federal statistical office, the age group 18-21 has the highest rate of being the main responsible party for accidents, and the age group 22-25 the third highest after the seniors aged 65+ (Statistisches Bundesamt, 2016) . According to the GDV (2015), a premium supplement is added for young drivers up to the age of 25. Regarding the influence of direct companies on the premiums per contract, it is interesting to study if the increasing effect of the premium supplements will balance out the decreasing effect of direct offerings. In fact, prices can be more easily and quickly compared than classical offerings via an insurance agent or broker and thus are often lower. Direct insurance companies communicate mainly online or via the phone, so their expenses are supposed to be lower since they do not operate a network of agencies. We suspect:
H1a: Direct insurers relate to lower insurance premiums per contract than traditional insurers.
H1b: Direct insurers relate to higher total claims costs per contract than traditional insurers.
H1c: Direct insurers relate to lower operating expenses per contract than traditional insurers.
Motor dominance in non-life The explaining variable N L i,t stands for the dominance of the motor insurance product in the total non-life business of the company. It is measured by the ratio of motor insurance premiums over total non-life premiums. This variable shows if the motor product is the main product or only a by-product. If motor insurance is a by-product, it is often used as door-opener for cross-selling (Hoffmann, 2011; Staudt and Wagner, 2017) . It is used to attract clients with low prices for a compulsory product like MTPL insurance. Once a client relationship is established the insurers try to sell higher worth products to the clients. In contrast, companies with a focus on motor insurance cannot compensate for losses in the motor business with other lines of business and must be profitable within motor insurance. In our panel companies with a high motor share tend to be smaller players, based on the total non-life premiums. Mahlow et al. (2015) analyze in their study on claims management in Germany and Switzerland, that smaller companies do not put as much emphasis on loss prevention, advanced fraud detection and automatized and connected claims management processes than big companies. In our data, companies with a motor dominance also go along with a higher rate of direct insurance sales; thus, we suspect their operating expenses to be lower (see above). In summary, we suspect:
H2a: Companies with a focus on motor insurance relate to higher insurance premiums per contract than companies where motor is only a by-product.
H2b: Companies with a focus on motor insurance relate to higher total claims costs per contract than companies where motor is only a by-product.
H2c: Companies with a focus on motor insurance relate to lower operating expenses per contract than companies where motor is only a by-product.
Multiline The binary variable M U i,t stands for a multiline product offering, which means that the corporate family is also selling life insurance products via another subsidiary (value 1). Being a multiline insurer increases the possibility for cross-selling. If the client has multiple policies with one insurance company he is less likely to cancel his policy and thus less sensitive to higher prices. According to Capgemini (2011) cross-selling contributes to deepen the client relationship and thus to lower attrition rates. In our data, insurance companies that classify as multiliners relate to larger companies in terms of premiums. We expect these companies to be more efficient. Eling and Luhnen (2010) find that larger companies are in general more efficient than smaller companies and Schwarz et al. (2008) claim that a large market size can foster growth by producing economies of scale which may lead to lower prices. We further expect larger companies (in terms of non-life premiums) to put a higher emphasis on fraud prevention and loss prevention schemes (Mahlow et al., 2015; Mahlow and Wagner, 2016) . Thus, we suspect: H3a: Companies with a multiline product offering relate to higher insurance premiums per contract.
H3b: Companies with a multiline product offering relate to lower total claims costs per contract.
H3c: Companies with a multiline product offering relate to lower operating expenses per contract.
Market share We aim to include the market share (based on premiums) for both products MTPL and OD as explaining variables in our model. The market share is used to measure the relative size of a company's motor insurance business. The size of the companies is also in the focus of other papers. Hartmann et al. (2014) present the results of their survey according to the size of the companies. When a company was able to develop a high market share, we suspect the price policy of this company to aim for acquiring new and binding existing customers. Regarding the operating expenses, we expect companies with a higher market share to be more efficient (Eling and Luhnen, 2010; Schwarz et al., 2008) . Regarding the claims, Mahlow et al. (2015) show in their study, that large non-life companies put a greater emphasis on loss prevention and automation of management processes. Thus, we make the hypotheses that:
H4a: Companies with a higher market share relate to lower insurance premiums per contract.
H4b: Companies with a higher market share relate to lower total claims costs per contract.
H4c: Companies with a higher market share relate to lower operating expenses per contract.
Growth The year-on-year percentage growth rates for both products MTPL and OD are included in our model. Since the premium levels for both products are undergoing cycles and vary from year to year, as seen for premiums per contract in Figures 2(a) and 2(b), we take the growth rates of the number of insurance contracts to get a better idea on the "real" growth. The importance of the growth rates in the insurance industry can be observed at the yearly annual press conferences of the German insurance association, where the results are always compared to the last year results and the yearly changes are pointed out (GDV, 2016) . When a company manages to grow, we suspect that this goes along with lower-priced contracts than for companies with lower growth. In fact, for a product that is highly standardized and similar in its benefits, we suspect one of the main selling criteria to be the price. However, when a company is growing quickly, the back office might encounter problems to handle the growth and stay efficient, which influences the claim and expense levels.
H5a: Companies with a higher growth rate relate to lower insurance premiums per contract.
H5b: Companies with a higher growth rate relate to higher total claims costs per contract.
H5c: Companies with a higher growth rate relate to higher operating expenses per contract.
Legal status For the German insurance market it is important to consider the legal status of the companies. There are three types: mutual, listed and public companies. They differ mainly in terms of the legal basis, the ownership of the company and the accounting (Farny, 2011) . The legal form is also taken into account as explaining variable by Lorson and Wagner (2014) for their analysis on the drivers for sales success in the German life insurance market. Since the insurance customers of a mutual are at the same time the owners of the company we suppose that there is less pressure on profitability than within listed or public companies where external parties like shareholders and the public sector are present. We also suppose that there is lower moral hazard within a mutual because the insureds would harm themselves. Referring to an analysis of Nemson (2014) , we assess mutuals to be more cost efficient than listed companies. Nemson (2014) takes the operating costs as a measure for the cost efficiency of an insurer and shows that mutuals have lower operating expense levels than listed companies for all company sizes. Based on the above, we state the following hypotheses:
H6a: Mutual companies relate to lower insurance premiums per contract than listed companies.
H6b: Mutual companies relate to lower total claims costs per contract than listed companies.
H6c: Mutual companies relate to lower operating expenses per contract than listed companies.
Year of data The year of the data is taken into account because we have seen developments over time in the dependent variables illustrated in Figure 2 . Cycles play an important role in non-life insurance. This is highlighted by Meier and Outreville (2006) who examine the existence of cycles for property and liability prices and profits. Pricing cycles in motor insurance are the focus of Eling and Luhnen (2008) . In most European countries, the motor premium rates follow a cycle, with the countries experiencing times of increasing, stable and decreasing premium rates McLennan, 2015, 2016) . Based on the analysis of the developments of P R p i,t , CL p i,t and EX p i,t over time in Figure 2 we make the following hypotheses: H7a: The insurance premiums per contract are subject to time cycles.
H7b: The total claims costs per contract are not subject to time cycles.
H7c: The operating expenses per contract are not subject to time cycles.
Total claims costs We also consider the total claims costs per contract from the previous year in our model. When the claims are high in the previous business year a company must increase the premiums per contract charged in the following year to account for that. Thus, we make the hypothesis that: H8: Companies with higher previous year's claims relate to higher insurance premiums per contract in the current year.
In Table 5 we recapitulate the different variables introduced above and give a summary of definitions. Gross operating expenses (acquisition and management expenses) per contract in OD.
The company is defined as being a direct insurance company if the corporate strategy is to sell insurance products via the internet, the phone, the fax, letters or emails. DI i,t can take the value 1 for being and 0 for not being a direct company.
Dominance of the motor insurance product, measured by the ratio of motor insurance premiums over total non-life premiums.
The company is defined as having a multiline offer if the corporate family also offers life insurance products via another subsidiary. M U i,t can take the value 1 for having and 0 for not having a multiline offer.
M S MTPL i,t
Market share based on MTPL premiums.
M S OD i,t
Market share based on OD premiums.
Year-on-year percentage growth in MTPL contracts.
Year-on-year percentage growth in OD contracts.
LG i,t
The legal form can take one of the three values listed, mutual or public.
Year of data. The dataset includes data from 2002 to 2014. We use the year 2010 as reference year. 
Available data and regression models
In our analysis we focus on insurance companies mainly doing business in the private motor insurance sector. That is, we exclude pure commercial insurance companies. The dataset includes the years 2002 to 2014 and comprises 1034 company-years. A complete list of the companies used in our analysis is included in Table 11 in the Appendix. Available figures are premiums, contract numbers, claims and expenses data as well as information on the legal status, the sales channels and the corporate family. The data is based on information from the annual reports of insurance companies. In order to test the hypotheses introduced in Section 3.1 we define a regression model for each of the dependent variables P R p i,t , CL p i,t and EX p i,t , including each of the explaining variables. The models are defined as follows:
ǫ i,t stands for the error term. RHS p i,t stands for the set of explaining variables used in all our regression analysis and is defined as follows:
In regression (R1) CL p i,t−1 stands for the previous year's total claims costs per contract. The times t correspond to the years from 2002 to 2014. Product p can take the values MTPL or OD and i stands for companies. The results of the regression analyses are reported in Table 6 for MTPL and in Table 7 for OD in Section 4.
Results and discussion

MTPL regression analysis
The results of the regression analysis for MTPL are shown in Table 6 and are analyzed below. For each of the regressions and variables we report the coefficients, their significance and the standardized regression coefficient. In each regression, we base our analysis on N = 1021 observations. Finally, the adjusted R 2 and the Akaike information criterion (AIC) are indicated.
Regression models (R1) Premiums P R The reported values show the regression coefficients. The standardized coefficients are displayed in brackets. Significance codes: *** p < 0.001, ** p < 0.01, * p < .05, . p < 0.1. Premiums Starting with the first dependent variable P R p i,t , the model (R1) can explain 66% of the premiums per contract. The adjusted R 2 is 0.661 on N = 1021 observations. Several variables have a significant impact on the premiums per contract, whereby CL i,t−1 has the highest influence. However, it must be paid attention to multicollinearity since several of the explaining variables are correlated. For example, in our data companies with a motor dominance also go along with a higher rate of direct insurance sales (as stated in Section 3.1). Thus, it is important to also look at the single variable regressions provided in the Appendix. 3 Within our first group of variables direct company DI i,t , dominance of the motor product in non-life N L i,t , multiline M U i,t and the claims per contract of the previous year CL i,t−1 are significant at the 0.1% level. At a 1% level of significance, we identify the variable market share M S i,t and at a 10% level of significance the variable growth in contracts GR i,t . For the variable legal status LG i,t , both forms mutual and public yield significant differences. Being a direct insurer and having a high market share in motor insurance comes along with lower premiums per contract for a MTPL insurance policy. Thus, our first (H1a) and fourth (H4a) hypotheses can be confirmed. The negative impact of both direct insurance DI i,t (std. coeff. = −0.612) and market share M S i,t (std. coeff. = −0.607) variables is equally important. The results for the variable GR i,t confirm our fifth hypothesis (H5a) (std. coeff. = −0.543) because having a high year-on-year growth rate relates to lower insurance premiums per contract. Having a dominance in motor insurance within the non-life business N L i,t and having a multiline offer M U i,t relates to higher premiums per contract, whereby the variable N L i,t (std. coeff. = 2.162) has the second highest influence and M U i,t (std. coeff. = 0.007) one of the lowest. Hereby we confirm our second (H2a) and third hypothesis (H3a). Our sixth hypothesis (H6a) is validated because, for the legal status mutual, the premiums per contract are lower compared to listed companies (std. coeff. = −0.240). The results for the variable Y R i,t confirm our hypothesis of price cycles (H7a). Compared to the base year 2010 the early years had higher premiums, which then decreased and finally recovered over the last years. The eighth hypothesis (H8) is also validated since higher previous year's claims per contract CL i,t−1 (std. coeff. = 0.004) go along with higher premiums per contract for the current year's insurance.
Total claims costs For our second dependent variable CL p i,t , the adjusted R 2 is only 0.162. This means that the model (R2) can only explain 16.2% of the variance. In fact, for the total claims costs, other external factors, which are not included in our analysis and dataset, are relevant. One example is the number and the severity of car accidents, two quantities that are well known to significantly drive the claims costs. However, our analysis includes several variables that are highly significant. The variables multiline M U i,t and market share M S i,t are significant at the 0.1% level. The variable dominance of the motor product in non-life N L i,t is significant at the 1% level. The variables direct company and growth in contracts GR i,t have no explanatory power. For the variable legal status LG i,t , both forms mutual and public are again significant. For the variable year of data, the period from 2002 to 2005 is significant.
Having a dominance in motor insurance within the non-life business relates to higher total claims costs per contract (std. coeff. = 0.209); thus, our second hypothesis (H2b) Operating expenses For our third dependent variable EX p i,t , the adjusted R 2 is low, similar to the one above. The model (R3) can only explain 14.4% of the variance. Compared to the first two dependent variables P R p i,t and CL p i,t we find less variables with significant impact. The variables direct company DI i,t and dominance of the motor product in non-life N L i,t are significant at the 0.1% level. At a 1% level of significance, we identify the variable market share M S i,t and at a 5% level multiline M U i,t . The growth in contracts GR i,t has only explanatory power at a 10% level of significance. As for the premiums and the claims, the legal status LG i,t is significant. The results for the variable Y R i,t have no explanatory power.
Being a direct insurer and having a high market share in motor insurance relates to lower expenses for a MTPL insurance policy. Thus, our first (H1c) and fourth hypotheses (H4c) can be confirmed whereby the variable M S i,t (std. coeff. = −1.271) has the highest influence of all variables. The impact of DI i,t (std. coeff. = −0.110) is negative and so direct insurers related to lower expenses for acquiring and managing a MTPL contract. Having a dominance in motor insurance within the non-life business comes along with higher expenses (std. coeff. = 0.443), so the hypothesis (H2c) regarding the variable N L i,t cannot be validated. Contrary to our hypothesis (H3c) being a multiline insurer increases the expenses (std. coeff. = 0.005). A possible explanation could be the higher complexity of a bigger product portfolio. A recent study by V.E.R.S. Leipzig and zeb (2016) states that next to regulatory aspects and the distribution system, the size of the product portfolio is the main complexity driver. A growth in motor insurance contracts increases the expenses (std. coeff. = 0.137), so our initial hypothesis (H5c) can be validated. For the legal status "mutual", the expenses are lower compared to listed companies (std. coeff. = −0.418), so we can validate hypothesis (H6c).
OD regression analysis
The results of the total regressions for OD are shown in Table 7 . We discuss our findings for premiums, claims and expenses in the following paragraphs.
Premiums Starting with the first dependent variable P R p i,t , the model (R1) can explain 76% of the premiums per contract. The adjusted R 2 is 0.758 on N = 1021 observations. As in MTPL, the previous year claims CL i,t−1 have the highest influence. 4 We have several variables, which have a significant impact on the premiums. The variables direct company DI i,t , dominance of the motor product in non-life N L i,t , multiline M U i,t , growth in contracts GR i,t and the claims Regression models (R1) Premiums P R The reported values show the regression coefficients. The standardized coefficients are displayed in brackets. Significance codes: *** p < 0.001, ** p < 0.01, * p < .05, . p < 0.1. Being a direct insurer goes along with lower premiums per contract for an OD insurance policy, DI i,t (std. coeff. = −0.520). Thus, our first hypothesis (H1a) can be confirmed. Having a dominance in motor insurance within the non-life business N L i,t and having a multiline offer M U i,t relates to higher premiums per contract, whereby the variable N L i,t (std. coeff. = 1.301) has the second highest influence and M U i,t (std. coeff. = 0.003) the lowest. Hereby we confirm our second (H2a) and third hypotheses (H3a). The fifth hypothesis (H5a) cannot be validated since higher growth in contracts GR i,t goes along with higher premiums per contract. Our sixth hypothesis (H6a) is validated because for mutuals the premiums per contract are significantly lower compared to listed companies (std. coeff. = −0.083). The results for the variable Y R i,t confirm our hypothesis of price cycles (H7a). Compared to the base year 2010 the early years have higher premiums, then falling to the lowest level in 2009 and recovering over the last years.
The eighth hypothesis (H8) is validated since higher previous year's claims per contract CL i,t−1 go along with higher premiums per contract for the current year's insurance.
Total claims costs For our second dependent variable CL p i,t , the model (R2) yields an adjusted R 2 of 0.274. The variables direct company DI i,t and market share M S i,t are significant at the 0.1% level. The influence of multiline M U i,t and dominance of the motor product in non-life N L i,t are significant at the 5% level. The variable growth in contracts GR i,t has no explanatory power. For the legal status LG i,t both forms mutual and public are significant claims drivers when compared to listed companies. For our variable year of data Y R i,t , the period from 2003 to 2007 and the year 2013 yield significantly different claims compared to the base year 2010.
Having a dominance in motor insurance within the non-life business relates to higher total claims costs per contract (std. coeff. = 0.121), so we can validate our second hypothesis (H2b). What is surprising is that being a direct insurer relates to lower total claims costs per policy (std. coeff. = −0.230). This is contrary to our first hypothesis (H1b). A possible explanation could be that young people, which mainly use direct insurance companies, can afford only smaller economy cars. When an accident happens the resulting claims might be lower than the claims resulting from accidents with luxury cars. This could be a topic of future research. 5 Our findings on M U i,t are also in contrast to our initial hypothesis (H3b). Having a multiline offer relates to higher total claims costs per contract (std. coeff. = 0.296). As for MTPL, our reasoning of higher efficiency in claims management processes cannot be confirmed. Having a high market share in motor insurance lowers the total claims costs per OD policy. Thus, our fourth hypothesis (H4b) can be confirmed, whereby the influence of M S i,t (std. coeff. = −27.336) is the highest of all variables. Our sixth hypothesis (H6b) Operating expenses Our third model (R3) tries to explain the expenses EX p i,t . It explains about 21% of the variance.
We find the following variables to be significant: direct company DI i,t , dominance of the motor product in non-life N L i,t , multiline M U i,t , market share M S i,t and growth in contracts GR i,t (with a 10% level of confidence). As for the other two dependent variables P R p i,t and CL p i,t , the legal status LG i,t is significant. However, we find the year of data Y R i,t to have less significant impact. Except for the year 2002, the results for the variable Y R i,t have no significant explanatory power.
Being a direct insurer and having a high market share in motor insurance relates to lower expenses for a OD insurance policy. Thus, our first (H1c) and fourth hypotheses (H4c) can be confirmed whereby the variable M S i,t (std. coeff. = −19.144) has the highest influence. The impact of DI i,t (std. coeff. = −0.146) is negative and so direct insurers relate to lower expenses for acquiring and managing an OD contract. Having a dominance in motor insur-ance within the non-life business comes along with higher expenses, so the hypothesis (H2c) regarding the variable N L i,t (std. coeff. = 0.370) cannot be validated. Also the results for multiline are contrary to our hypothesis (H3c). Being a multiline insurer goes along with higher expenses (std. coeff. = 0.729). A growth in motor insurance contracts increases the expenses (std. coeff. = 0.013), so our initial hypothesis (H5c) can be validated. For the legal status "mutual", the expenses are lower compared to listed companies (std. coeff. = −0.417), so we can validate hypothesis (H6c).
Conclusion
The German motor insurance market has become the largest market in Europe. We give an overview of the market consisting of the competitive landscape, the premiums, the total claims costs and the operating expenses. In addition, we discuss the rise of direct insurance companies in a dedicated section.
Throughout the paper, we analyze to which extend the characteristics of insurance companies can explain three key performance indicators in the insurance industry, namely the premiums, the total claims costs and the operating expenses per contract. The analysis is done for the two main products in Germany, compulsory MTPL and voluntary OD. We define a model framework with three dependent and eight explaining variables and develop and test hypothesis using panel data of insurance companies for the years 2002 to 2014. An overview of the regression results and the hypothesis testing is shown below in higher ( ) higher ( ) higher (×) . . . a multiline product offer higher ( ) higher (×) higher (×) . . . a higher market share n.s. lower ( ) lower ( ) . . . a higher growth higher (×) n.s. higher ( ) . . . the legal form of a mutual lower ( ) lower ( ) lower ( ) . . . higher claims in the previous year higher ( ) Bold text for significance levels *** p < 0.001 and ** p < 0.01, normal text for significance levels * p < .05 and . p < 0.1 and n.s. stands for not significant. Results of hypotheses testing ( = hypothesis is verified, × = hypothesis is rejected). Our main findings are that companies with the legal status of a mutual relate to lower premiums, lower total claims costs as well as lower operating expenses per contract compared to listed companies. In addition, companies with a higher market share in motor insurance relate to lower premiums in MTPL, lower total claims costs as well as lower operating expenses per contract compared to companies with a lower market share. Furthermore, direct insurance companies go along with lower premiums and lower operating expenses per contract compared to traditional companies selling via agents or brokers. It is surprising, that direct insurers also relate to lower total claims costs in OD. We argue that direct companies are mainly used by younger people with higher claims risks but cheaper cars and claims. It is also surprising to observe that companies with a multiproduct offering, which are usually larger companies, cannot benefit from their size in terms of a higher efficiency in acquiring and managing contracts and in terms of better claims management processes. A possible explanation could be the rise in complexity that goes along with a larger product portfolio. A study by V.E.R.S. Leipzig and zeb (2016) states that next to regulatory aspects and the distribution system, the size of the product portfolio is the main complexity driver. This would be an interesting aspect for future research. Further, our analysis shows that companies with a focus on the motor product within their non-life business relates to higher premiums, higher total claims costs and contrary to our hypothesis higher operating expenses per contract. Additionally, higher previous year's claims per contract go along with higher premiums per contract for the current year's insurance. Regarding the year of data our results show that only the insurance premiums per contract P R p i,t are subject to time cycles.
Given our findings on the German motor insurance market, a study on other sizable European markets and a comparison of the factors driving their development could be insightful. Finally, at the end of Section 2, we have introduced the concept of aggregator platforms. For future research, it could be interesting to see if the participation on an aggregator page can help to explain the premiums, total claims costs and operating expenses per contract. Since only little history is available on the participation of insurers on aggregator pages and commission revenues are not disclosed (Handelsblatt, 2016) 
